Purpose: To explore many questions raised by genetics concerning personal identities that have not been fully investigated. Methods: We interviewed in depth, for 2 hours each, 64 individuals who had or were at risk for Huntington disease, breast cancer, or alpha-1 antitrypsin deficiency. Results: These individuals struggled with several difficult issues of identity. They drew on a range of genotypes and phenotypes (e.g., family history alone; mutations, but no symptoms; or symptoms). They often felt that their predicament did not fit preexisting categories well (e.g., "sick," "healthy," "disabled," "predisposed"), due in part to uncertainties involved (e.g., unclear prognoses, since mutations may not produce symptoms). Hence, individuals varied in how much genetics affected their identity, in what ways, and how negatively. Factors emerged related to disease, family history, and other sources of identity. These identities may, in turn, shape disclosure, coping, and other health decisions. Conclusions: Individuals struggle to construct a genetic identity. They view genetic information in highly subjective ways, varying widely in what aspects of genetic information they focus on and how. These data have important implications for education of providers (to assist patients with these issues), patients, and family members; and for research, to understand these issues more fully. Genet Med 2009:11(12): 880 -889.
G enetics have many profound implications for personal identity that have not been fully investigated. Genetics are deeply constitutive of the self, but the field is still relatively new, with many new markers discovered and marketed each year, and physician and patient understandings of genetics often remain limited. 1 Other kinds of disease can powerfully shape individuals' identities, 2, 3 but genetics may pose particular challenges. Sex, social class, and particular aspects of a disease can affect how patients integrate into their lives chronic diseases such as multiple sclerosis and cancer, 4 renegotiating identity, and constructing their biographies. 5 Perceptions of stigma due to illness can profoundly affect individuals' perceptions of themselves. 3 Illness identity, particularly with chronic disease, has been found to be related to coping, and views of, and adherence to, medication, 6 -8 attendance at follow-up appointments, and return to work. 9 Treatment can affect self-views as well. Radical surgery, for example, can affect both private selves and public social identities. 10 For a few genetic disorders, several aspects of identity have been explored, but many questions remain. Research has been divided on whether genetic risk information harms "self-concept." 11 Scales have purported to assess self-concept and illness identity (e.g., operationalized as symptoms that patients identify as part of their illness). 7 But this disagreement in findings suggests broader questions of what exactly constitutes "selfconcept," how learning one's genetic risk can affect one's identity, what challenges individuals then face, and how they deal with these. For example, research has found that individuals who are carriers, noncarriers, and at risk for a disease may all experience threatened self-concept (e.g., in terms of personal, physical, genetic, social, and family identity), 11 but it remains unclear in what ways and how.
The Oxford English Dictionary defines "identity," from the Latin "idem" for "same," as "the condition or fact of a person or thing being that specified unique person or thing . . . a continuous, unchanging property throughout existence; the characteristics determining this . . ." The word "self," from old English and old German, is defined as the "particular person(s) . . . or things(s) . . . in question." Thus, "identity" arises from Latin, whereas "self" arises from German. 12 A variety of social scientists have used these terms focusing on different aspects of these. For instance, a range of psychologists have probed identity development. Erikson 13 focused on the stages in the development of identity through the life cycle-from childhood to adolescence to adulthood. He argued that individuals make commitments in three main domainsfidelity, ideology, and work-that shape their identity development. Psychologists have examined other aspects of identity development as well-e.g., proposing stages of moral 14 and cognitive development. 15 However, clearly, adults learn of their genetic risks only in the last of later life cycle stages. Sociologists, too, have explored identity-at the level of broad social groups, categories, and roles (e.g., identity as a member of a minority group or of a particular profession), and of the individual person, and have often emphasized the social forces that shape identity formation. 16, 17 More recently, postmodern theorists have argued that concepts of selfhood are "constructed," either individually or socially, rather than biologically based. 18 Controversies have emerged, too, as to whether an individual consists of multiple selves, rather than a single self. 19 With regard to genetics, Zeiler proposed a multilayered concept of identity that can include genetic, personal, gender, or narrative identities. She described several conceptions of identity-qualitative, numerical (i.e., being one person or two), genetic, and exact or approximate genomic (reflecting DNA in both the nucleus and the mitochondria). She distinguished, too, between "identity-over-possible-worlds," "identity as certain properties of the person" (e.g., sex, ethnicity, or personality), or "identity-over-time"; and between "functional and sequential genomic identity." 20 More recently, Zeiler 21 has argued as well that "the way genetics is used . . . highlights the need to explore its effect on selfhood, on issues of identity and behavior." "Personalized genomics" has raised concerns that it may create stratified groups and promote "individualistic" as opposed to "communitarian" (or other) notions of selfhood, each of which, alone, may be inadequate. 22 However, genetic testing companies' on-line advertisements have been found to use rhetoric of "personalized" genetic profiles to emphasize links between genetics and identity. 23 Individuals view genetic risks in subjective ways, 24 but it remains unclear how they actually approach issues of identity-how they incorporate these risks into their sense of themselves and their identities. Although "identity" has been mentioned as a possible factor in previous discussions of genetic risk assessments, 1, 25 it has received little focused attention in these discussions. Many questions persist concerning its nature and scope-e.g., how it may interact with other phenomena, how exactly individuals decide whether, how, and to what degree genetic risks affect their identity, and what processes and factors are involved. Shiloh 25 suggested self-regulatory theory as a framework for conceptualizing genetic counseling, whereby clients actively process information; and identity (i.e., impression of and experience with the illness) is one of 14 sets of factors involved in genetic counseling. However, questions arise of what factors shape the "identity" that an individual has, and how and why. Similarly, Walter and Emery 1 provide a model of familial risk perception in which individuals assess the salience of a new affected relative for themselves, undergoing a "personalizing process" through which they develop a "personal sense of vulnerability" that affects coping and control and that can in turn further affect the salience. But here, too, questions emerge of how individuals incorporate this personal sense of vulnerability into their identity and sense of themselves-e.g., how their notions of "vulnerability" affect how they see themselves. Armstrong et al. 26 suggest that while developing a chronic disease involves a readjustment in one's previous self-concept and a negotiation between new and old identities, genetic disease entails not a "new identity," but "revealing" an underlying one (i.e., one's genetic risk) that was in fact, always present, if unknown. However, a genetic disease may already have caused symptoms, and thus involve a "new identity" as well.
Of note, attention has also been given to issues of how genetic markers may affect social-specifically, racial and ethnic-identities. For instance, several so-called "ancestry" genes have been identified, and relationships have been probed between genetic versus public (or individual versus social) identities. 27 But, the precise biological or other meanings of these "ancestry" genes remain unclear. An individual can have multiple such markers, and these genetic data may not coincide with one's personal views of one's identity. 28 Because genetic markers have been identified for diseases far more than for ancestry, genetic identities related to disease can potentially shed light on how individuals integrate genetic data into their views of themselves more broadly as well. Hence, this article focuses on markers related to disease, not ancestry per se.
In short, given these varied perspectives on identity in the previous literature, critical questions remain of how individuals who are at risk for, or have, genetic diseases themselves view and experience these issues, and incorporate genetic risk information into their identities and senses of themselves-e.g., how they themselves, in fact, approach issues of identity, what challenges they face, and whether and how these identities might affect health decisions.
METHODS
As shown in Table 1, we interviewed, for 2 hours each, 64 individuals, who had or were at risk for one of three disordersHuntington disease (HD), breast cancer (BC), and alpha-1 antitrypsin deficiency (alpha). We selected a heterogenous group to understand most fully the ranges of issues and perspectives that could arise regarding genetic issues.
To recruit participants, we distributed information about the study through clinics, studies at our institution, newsletters, flyers displayed on bulletin boards of our institution, and word of mouth. Individuals contacted the principal investigator (PI) if they were interested. With each participant, the PI conducted a confidential in-depth semistructured interview concerning experiences of having, or being at risk for BC, HD, or alpha. Interviews were conducted in the PI's office and took approximately 2 hours, although varying somewhat in length. Our institutional review board approved the study, and all participants gave informed consent. We sought to obtain detailed descriptions of the process of individuals' views and decisions concerning genetic testing.
On theoretical grounds, Geertz 29 has advocated studying aspects of individuals' lives and social situations not by imposing external theoretical structures but by trying to understand individuals' own experiences, drawing on their own words and perspectives to obtain a "thick description." Hence, to understand most fully the range of factors and issues that may be involved in genetic testing decisions, we used qualitative methods. 
Data analysis
We have adapted elements from grounded theory, as described by Strauss and Corbin, 30 because we were interested in understanding a complex social process. We have used these methods in several other studies involving genetics. 31 Specifically, grounded theory involves both deductive and inductive thinking, building inductively from the data to an understanding of themes and patterns within the data, and deductively drawing on frameworks from previous research and theories. Our approach was informed constant comparison in which data from different individuals were compared for similarities and differences to see whether these suggested hypotheses. Transcriptions and initial analyses of interviews were performed during the period in which the interviews were being conducted and helped guide subsequent interviews. Interviews were conducted until saturation was reached.
Once the full set of interviews was completed, subsequent analyses were conducted in two phases, primarily by the PI together with a research assistant (RA) who had social science training. In phase I of the coding, the PI and the RA independently examined a subset of interviews to assess factors that shaped participants' experiences, identifying categories of recurrent themes, and issues that were subsequently given codes. These two coders assessed similarities and differences among participants, examining themes and categories that emerged, ranges of variation within categories, and variables that may be involved. The coders systematically coded blocks of test to assign "core" codes or categories. While reading the interviews, a topic name (code) was inserted beside each excerpt of the interview to indicate the themes being discussed. The coders then worked together to reconcile their independently developed coding schemes into a single scheme, developing a coding manual and examining areas of disagreement until reaching consensus between them. New themes that did not fit into the original coding framework were discussed, and modifications were made in the manual when deemed appropriate.
In the next phase of the analysis, we subdivided thematic categories into secondary or subcodes, and then refined and merged these, when suggested by associations or overlap in the data. Codes and subcodes were then used in analysis of all of the interviews. Major codes (or categories) of text included, for example, responses to genetic test results, and views of self and of others with and without a mutation. Subcodes (or subthemes) were conceptual and thematic subdivisions of these larger categories and included, for example, views of self as "disabled," "diseased," or "mutant." To ensure coding reliability, these two coders analyzed all interviews. We examined areas of disagreement until consensus was reached. To ensure trustworthiness, we triangulated the data with existing literature relating to genetic discrimination. These data also have a certain face validity that, we would suggest, further substantiates their trustworthiness. We have presented the below text from the interviews to allow readers to judge these data for themselves as well. We have indicated whether interviewees are symptomatic (Sx) or asymptomatic (Asx), and mutation positive (ϩ), negative (Ϫ), inconclusive, or untested (Unt).
RESULTS

Challenges in incorporating genetic status into one's sense of self
Overall, as outlined in Figure 1 , individuals wrestled with a series of challenges concerning identity. Given the fact that genes "make us," individuals faced questions of how, to what degree, and with what implications. In varying ways, they sought to incorporate the fact of being at risk into their lives and senses of self. They often viewed these issues highly subjectively, differing in what aspects of the "condition" they focused on, and how and to what degree they did so. Several factors shaped these choices.
In constructing an identity, individuals drew on a spectrum of genetic categories-of genotypes and phenotypes-but interpreted these aspects of their respective conditions, and types of objective data in a wide range of ways. Individuals were tested or untested; and if tested, they were mutation positive or negative (or, rarely, had indeterminate results). These individuals differed in phenotypes-i.e., in whether they had symptoms or not. If they had symptoms, these ranged from possibly to definitively related to the disease; and from mild to fatal. These genotypes and phenotypes in turn combined varyingly across a spectrum, from having only a family history of disease, but no symptoms or testing; to having a mutation, but being asymptomatic; to having possible symptoms, but being untested; to having possible symptoms and being mutation positive; to having definitive symptoms. However, across this range, similar sets of questions emerged as individuals interpreted each of these respective states. At one end of the spectrum, merely a family history of a disease without any symptoms could affect one's identity, shadowing one.
I think of myself now as "someone at risk." That's how most people in my family die. That means, unscientifically, that it's "in my family," so I should pay attention to it. (BC2 -Asx/Ϫ) Even, in the absence of genetic testing, risk alone can thus shift an individual's identity.
Approaching preexisting, socially established categories
Genetic categories of genotypes and phenotypes involved ambiguities that individuals had to try to grasp and weigh, usually by looking to other socially established categories. Specifically, individuals wrestled with questions of whether they were "predisposed," "sick," "diseased," "healthy," or "disabled," and if so, how (i.e., what these various categories meant). These individuals thus sought to understand their genotypes and phenotypes in varying ways; but often felt that these existing disease-related social categories were inadequate or problematic. Many with alpha, e.g., wondered if they even had a "disease," and felt instead that they had a "condition." However, they then struggled to distinguish between these two terms. They suggested, too, the roles of social inputs in making determinations. Support groups encouraged them to avoid the label "disease," because it may carry negative connotations, but the reasons for this distinction were not always wholly clear to these individuals. In contrast, another man with alpha struggled to distinguish between these terms, and did so differently, saying,
The disease is emphysema, but the condition is Alpha-1.
Others felt they had a "predisposition," which they then sought to distinguish from having a "disease." But the former "state" can itself also be ambiguous, having physiological, clinical, and/or pathologic implications. Some challenged the term "predisposition" because they felt it did not represent a full prediction, since they felt they could potentially influence their fate-e.g., by adopting or avoiding certain behaviors.
I have a predisposition to a couple of diseases. I'm low in a certain protein. But I'm not going to suddenly get sick. If I hadn't smoked, I don't think I'd ever get sick. If I create risky behavior, I'm more likely to succumb to that disease. The risky behavior was smoking. Drinking might be risky because of liver disease. Other risky behaviors might be working in a chemical factory, or with perfumes. I know people working in dental offices with strong odors that may be carcinogenic, and in coal mines. A lot of farmers have problems because of dust when they plow. Risky behavior doesn't necessarily mean "bad" behavior. It just puts you at risk for lung or liver disease. I wish I wouldn't have smoked. (A10 -Sx/ϩ) He thus wrestles with the meanings of "predisposition," seeking to maintain a sense that he has a modicum of control over his fate, since he might otherwise feel fatalism and despair. Moral issues arise, too, as he seeks to distinguish between risk factors such as smoking, which he sees as self-inflicted (and hence blameworthy) versus occupational exposures for alpha (in which the patient is implicitly "innocent"). In so doing, he seeks to distinguish between two different definitions of "bad"-as morally wrong or physically harmful. He sees himself as having predispositions, but ultimate control as well. He also seeks innocence, wishing he had not smoked because of both the health reasons, and the implicit culpability (i.e., that he had therefore contributed to his own disease).
Individuals differed, too, in the degrees to which they saw themselves as fitting the categories "sick" versus "healthy." For example, despite having had BC, some with BRCA 1/2 mutation still saw themselves as "healthy."
I don't feel I'm a "sick person." I feel I'm very healthy. I know women who say, "I have cancer." I never thought like that. I don't look at myself as being sick. I go for my check-ups, but it definitely doesn't affect my everyday life. (BC9 -Sx/ϩ) She adopts implicitly functional definitions of "sick" versus "healthy," based not on whether she had a disease, but on whether she feels her state affects her daily life, and hence her sense of who she is.
The temporal and medical instability and precariousness of "being at risk" leads, too, to searches for alternative terms and categories. Characteristics of specific diseases can help shape these categories. Thus, those with alpha may think of themselves as occupying intermediary positions on a spectrum between sick and healthy-underscoring how alpha can be more She acknowledges the precarious and ephemeral nature of these states, focusing only on the present moment. Here, too, she switches from the first to the more general second person, distancing herself slightly from the full threat.
Related questions arise of whether and when a mutation is "normal" versus "abnormal," with all the implied possible moral and other implications of each term. For so-called "complex" genetic disorders (e.g., hypertension or depression), genetic predispositions may, in fact, be "normal variants" of genes. Thus, genetic variations that contribute to diseases can be more "normal" than "abnormal." At times, individuals pursued and used new phrases to try to grasp these complex and diverse states. For instance, one woman described herself as "a healthy alpha." I think of myself as healthy for my age and disability. That doesn't make a whole lot of sense, but that's how I think of it. I'm a healthy alpha. We have a disease, but not a lot of alphas really present symptoms. So, symptoms don't necessarily define illness. (A6 -Sx/ϩ) She still views herself as part of the alpha disease community, but as "healthy," suggesting how these identities are not simply binary, but nuanced across gradients, with individuals at times seeking to straddle several categories that may seem, from afar, to be conceptually distinct.
Still, integrating the diverse characteristics involved in these predicaments pose difficult psychological challenges. Some think of themselves as healthy for the present, but threatened by a bad fate hanging over their heads-reflecting the persistence of uncertainty over time.
Sometimes I think of myself as healthy, but doomed. I don't think of myself as sick, or as a mutant, but as healthy, but on the edge, healthy, but with a curse. This gene is like a curse hanging over me. There is a high risk of another cancer. It's unpleasant. It doesn't enter into everything I do-all of my functioning or everyday life-but just sort of hangs there. There's probably about a 65% chance I'll get it in my other breast. Then, I read studies that say: 50%. (BC8 -Sx/ϩ)
The fact that researchers dispute the exact probabilities exacerbates her sense of uncertainty. She struggles to find a degree of surety, seeking scientific data, but seeing the uncertainty metaphysically-that she is "cursed," though she is not entirely clear by whom, or how.
Certain individuals saw themselves as "disabled," more than diseased, suggesting how functioning (what one does, or can do) also shapes identity. The fact that a disease is genetic can shape identity is less important than the fact that the disease causes particular functional disabilities.
"Disabled" is a good way of looking at it: I can't do everything. Some days, even when I'm medicated for depression, I'm just not going to feel up to doing anything. I've come to realize that. (HD6 -Sx/ϩ) However, the meanings of "disability" vary, too. To some, it is merely a financial, not a psychological state-an economic situation (i.e., receiving disability benefits), not an identity. One man with alpha, who does not now work, thought of it as merely bureaucratic, more than reality-based.
I don't think of myself as "disabled"-that's a whole political game. I think I could still now do the job I did, but I don't know that I have the mindset. (A10 -Sx/ϩ) How much an individual fits this category of disability can also fluctuate over time-even daily, depending on how one defines the term. Not surprisingly, many individuals then struggle with how to define the word, and how and when to apply it to themselves-how to assess whether it describes them, and what factors are involved. Disease fluctuations over time can thus complicate states of identity. She suggests that degrees of disability can be difficult to predict, and she is concerned that other individuals may or may not agree with her own assessment, which can raise additional stresses. These questions about identity can hence also prompt dilemmas about whether to disclose one's conditions to others, and if so, who, what, how, and when.
A successfully "treated" disease that can recur poses additional questions of identity. With BC, e.g., individuals may see themselves as "survivors" if they have been asymptomatic for several years. But they may still face stressful uncertainties. Even if their entire tumor is removed, cancer can still reappear. After no longer being acutely ill, questions of identity then linger: e.g., how much to stay involved in a disease community and/or to consider oneself to be a patient in some way. Many individuals feel uncomfortable with the term "cancer survivor," since they feel it is an inherently unstable state, although the popular media and many patient advocacy groups commonly invoke it. As one woman said, I don't look at myself as a BC survivor: "I'm a survivor, let me proudly wear my hat and pin." There's nothing wrong with that. But I don't. I do hotline work. I don't do the Walk-a-thon, but do cancer runs-for cancer research in general, not just BC. I don't look at myself as "genepositive person." I always say "I'm a BrCa-1 carrier." I would say I'm outgoing, athletic, enjoy people, and am sensitive. But I don't describe myself as a "cancer survivor." (BC4 -Sx/ϩ) She suggests several alternative, competing ways she could describe herself. She prefers the term "carrier" because it suggests less definitive disease, and perhaps less stigma than "cancer survivor" or "gene-positive" person. She also illustrates the multiple activities in which one can engage within the BC community, all of which can reflect, and also potentially shape, one's sense of identity.
Assessments of time frames are difficult to make because of uncertainties in both psychological sequelae and future events that may or may not be related to the disorder itself. Whether the disease will return, and whether various nonspecific symptoms signal recurrence can remain unclear. The questions of when "the disease ends" depends partly on the definitions of "the disease" and of "the end." Language itself falters in providing accurate and appropriate terms for such often inchoate states that involve uncertain future prognosis. However, these temporal issues (i.e., whether certain phenomena constitute one's state or trait) shape questions of who one is.
I consider myself a "survivor," but hate the term. It indicates that something's done and over; and to me, it's not. I occasionally use that word. I haven't found a better one. When I talk about it, I have varied between saying "I had breast cancer," or "I've had breast cancer," or different things indicating that it's ongoing. If I had to fill out a form, there's a 50/50 chance I would use that term. It is not done and over, because of childbearing decisions, medical things: I have osteopenia, I'm going through perimenopause. My right hip was really troubling me: "Could this be related?" (BC7 -Sx/Unt) The presence of familial or genetic risk can resemble "a ticking time bomb," continuing, ever-present. Yet whether one is "sick," "healthy," "a survivor" or none of the above can remain unclear.
Diagnosis as part versus whole of oneself
Individuals vary not only in what terms they choose in describing themselves, but also to what degree they do so. Genetic risk can constitute a small or large part, but generally not all of one's identity. Individuals then struggle to gauge the actual extent of this identity. The relative amounts, boundaries, and relationships between this versus other parts of the self can vary widely both between people and over time for any one person.
A few individuals felt that the presence of illness or a mutation altered their identities only minimally, if at all. Rarely, individuals saw themselves as being at risk, but felt that this state did not affect their core identity. As one Asian businesswoman said, I am who I am. I had BC. I beat it. I may get it again. I'll deal with it when I get it again, if I get it again. (BC27 -Sx/Inconclusive) Successful treatment lowered the impact of the illness in her ongoing life. She also appeared driven to succeed in her career, and did not want the disease to interfere.
However, far more commonly, individuals' conditions shaped their views of themselves. Several felt that "genes make me who I am" (BC1) since these individuals would otherwise not exist. Genes are constitutive of the self, and thus, many felt, of their illness as well. At the far extreme, patients with alpha even called themselves "alphas."
Still, many individuals sought to limit or circumscribe the impact of their genetic risk in their lives. This restraint might be easier in individuals who have not had symptoms and/or a mutation.
I don't want to be identified just solely as "I have relatives who had cancer," because that's just placing myself in one situation. There's so much more to a person than just being a cancer survivor, or having relatives who had cancer. (BC1 -Asx/Unt) But individuals varied in how they conceptualized their risk-to whatever degree they felt it existed-in relation to the rest of themselves. Many saw it as merely one part among many. "It's a piece of who I am. I'm pretty diversified." (BC15 -Asx/Unt) Others tried to quantify this portion more precisely. However, the specific degree or size ranged widely. Even HD, although it may seem all-encompassing, can be viewed as simply one part of one's make-up.
I have a genetic link to Huntington's, but it's not my entire being-just one part of me. I have 150 characteristics. This is one of many. So I'm very good about dealing with it like that. I'm obsessional, funny, nice, a hand-washer, a hoarder, a checker (I do a lot of checking) . .
. (HD18 -Sx/ϩ)
He attempts to quantify HD informally as 1 of 150 features. However, in fact, many of the other characteristics he mentions (e.g., his obsessive-compulsiveness) may be manifestations of it. Others also sought to assess and describe the degrees to which they accepted, embraced, or denied this risk. Some felt that they did not think about their condition "that" often (BC20), suggesting an objective correlate: the amount of time one spent thinking about it.
I'm able to think about it in a detached way. I don't actually worry about it that much. (BC20 -Asx/Unt) The self as "mutant"?: negative versus positive identities Individuals have to decide not only whether to incorporate their condition into their sense of themselves, but also howwith what moral valence (i.e., as positive or negative). They wrestle to gauge whether to view this genetic identity as negative or neutral-and to what degree to do so. A few saw themselves as "mutants," "evolutionary errors," "mistakes," or "freaks of nature." They felt that they had a "bad gene" or "flaw," and struggled to understand it, stumbling at times in seeking appropriate terms. The fact that a mutation can be viewed as tainted can impede construction or embrace of a genetic identity.
There's something wrong with me: I've got this bad gene. I don't know how to explain that. You just feel you're not . . . I don't want to say you're not perfect, but they might say there's "an identifiable flaw" in your genome. She draws on metaphors from different fields: architecture (blueprints), information technology (computers), medicine (physical handicap), and politics (checks and balances). She and others grope for concrete terms and mechanisms to understand and explain these genetic problems. She continues, It was explained to me how genes work. There are two: one from your mom, one from your dad. The one from my mom doesn't really do its job. They're supposed to take turns, but one is doing the job all the time. One is shooting blanks or something. I have one chance to get it right. (BC13 -Asx/ϩ) To grasp these mechanisms, she invokes additional metaphors of workplace cooperation ("jobs," and "taking turns," and guns [i.e., firing]).
Many tried to resist potentially negative connotations. One engineer cited the theory of evolution, and said he did not mind being a "mutant" because scientifically, mutations are ubiquitous and thus normal.
I don't call it a "disease," because it would then be worse for me. It's a genetic condition, a mutation. I don't have any qualms with the word mutation. A lot of people do, but I don't. I believe in evolution: We're all mutants.
Mutation is the way things change. (A10 -Sx/ϩ)
He sees his very existence as depending on mutations. Trained in science, he accepts the harsh realities of the disease more than most people, yet at times he also wavers, trying to make sense of it. He struggles to balance the fact that epidemiologically, he is one of the relatively few individuals in the population as a whole who have been diagnosed with a potentially fatal disease for which a mutation has been identified. He faces a more severe genetic problem than most people; although some others are sicker than he. He feels he has also been lucky, having, to date, only relatively mild symptoms.
They claim that everybody has something, but that's just bullshit. One scientist says everybody has four or five flaws that might in the end kill them. But that doesn't really mean that everyone has something. (A10 -Sx/ϩ)
Factors involved
As suggested earlier, several factors can shape these viewse.g., scientific education and genetic states themselves, the other ways one defines oneself, and the degrees to which one does so. One African American woman described her other social identities:
Who am I? I'm a grandmother, a woman, a mother, and a human being. I'm pretty intelligent, because I'm always looking for new information. That's basically who I am. (BC19 -Sx/Unt) She and several others confronting BC also saw their illness as reflecting social, more than individual medical problems; and they blamed their BC on environmental factors-e.g., industrial pollution from irresponsible corporations. The mutations for BC, compared to those for HD or alpha, are less predictive of disease, allowing more lee-way in beliefs about the degree to which genetics (versus other factors) shape oneself, and thus, one's identity.
A mutation can also enforce previous social identities as a member of a group that is commonly affected by a disease. Those with BC, e.g., may attribute it partly to being a woman.
Having this gene makes me feel more female. Women have to deal with special things: having this biological clock, bleeding every month, menopause. It's not a selfpity thing, but an added female thing. (BC13 -Asx/ϩ) Other past traumatic personal experiences can affect these issues as well. Individuals who more strongly and consistently saw themselves negatively as "mutants" appeared to have had particular past psychic trauma (e.g., mental illness). One woman, e.g., who saw herself as "a mutant" due to having BRCA1/2, also had a history of depression and suicidality.
When I was 14, I "cut" myself once. Sometimes, I wonder whether I should even have been born. If I weren't here, there would be no difference.
The fact that she now had a genetic mutation confirmed her sense that there was something intrinsically "wrong" with her. The extent of disease, and the availability and efficacy of treatment can shape these views, too. Improved treatment and symptoms can help with adaptation to a disease-particularly, a chronic one-altering attitudes. The degree to which a patient's symptoms are localized to a particular organ or body part can also mold the impact of the illness on a patient's overall sense of self. Individuals may try to circumscribe the illness to a specific diseased part of their body, thinking of the condition as involving only that part. A woman with alpha who had disease only in her lungs said, "If I didn't have these two lungs, I'd think of myself as healthy." (A8 -Sx/ϩ) New as well as previous social settings or groups can shape identity, too. Views of who one is can depend on who one is with at the time. Other people can either support or challenge one's own self-view. At times, one's own and others' views of oneself can coincide.
Whether it is part of my identity now depends on the crowd I'm in. When I'm in an alpha group: I'm one of you. It's part of me, a description of me, like having brown hair, or being this size, or whatever I am. But it's not a total focus. (A2 -Sx/ϩ) Disease can constitute "part," but not all of one's identity.
An individual may define him or herself in genetic terms based on temporal factors as well-e.g., only when the topic comes up.
In terms of who I am, I just say "I had a history of cancer in my family." But it was not there every day-just when we're having the discussion. (BC30 -Asx/Inconclusive) She framed her identity in familial rather than personal ways: i.e., having had the disease in her family.
Disease communities can further mold identities. Support groups in particular can help patients frame these self-views.
Being involved with this group makes me who I am. (BC1 -Asx/Unt) Yet here, too, over time both community involvements and identities can affect each other.
In the group, we talk about: once you've been diagnosed, you cross a line. We say: once you've had metastatic disease, you cross a different line. Part of my struggle is accepting that-not fighting to get back over to the other side, because that's impossible. (BC7 -Sx/Unt) However, seeing oneself as being at risk or having a disease can affect whether and to what degree one even enters a disease community. Similarly, the degrees to which one confronts versus minimizes or denies one's risk can potentially affect one's readiness or resistance to pursue testing or treatment.
Implications
These issues of identities have implications for coping, and decisions about disclosure, and possibly testing and treatment. For example, individuals' sense of their genetic identity can shape decisions of whether, when, and to what degree to disclose it to others, Do I tell people that I have a disease? Should I go on job interviews? Do I tell them I'm disabled? Are they hiring a disabled person, or an able? They get some perks for hiring disabled people. (A1 -Sx/ϩ) Genetic risk or disease can mold one's private identity, but not necessarily one's wider social identity. Whether one is specifically asked about oneself, and by whom, can affect how one then describes and/or sees oneself.
I am a person at risk, but if someone outside were to say, "tell me about yourself," that's not one of the things that would come to my mind. (BC20 -Asx/Unt) Genetic risk may have affected this asymptomatic, untested patient less than it affects those who have serious symptoms, on-going treatment, and/or mutations with higher penetrance (e.g., HD). Still, these individuals all distinguish between relatively more public versus more private aspects of themselves.
Moreover, outsiders may identify an individual as having a disease, although that individual may resist it. Patients may welcome or resist an identity as "ill" in others' eyes. Entering and exiting the sick role can thus be contested and negotiated.
CONCLUSIONS
These data highlight how individuals who have, or are at risk for, several different genetic disorders frequently confront, and struggle with, issues of identity, and do so in complex ways. They encounter challenges in trying to incorporate genetic risk information into their on-going lives, and to construct coherent, meaningful senses of themselves. These struggles involve highly subjective interpretations and choices concerning categories related to genetics and disease states more generally. These individuals defined and approached these categories and terms in widely differing ways, based on several factors (e.g., medical history, education, and other sources of identity).
In many regards, genes constitute the self and can shape one's future. However, individuals encounter challenges in gauging and knowing the extent of this predictiveness-e.g., grasping the meanings of "being at risk" or having a mutation while still being asymptomatic. These issues of identity in turn pose challenges for coping-how to overcome a sense of fatalism and hopelessness when confronting possibly deleterious mutations.
In struggling to make sense of their genetic states, individuals generally tried to fit their particular risk or illness into existing socially established categories (e.g., "predisposition," "sick," or "healthy"). They struggled to decide whether these preexisting categories fit them, and if so, how, and to what degree. Generally, they found that these established terms fell short, due to the uniqueness, newness, instability, uncertainty and stigma of genetic risks, causing stress and confusion, and at times impeding health decisions. They also tried to place their genetic state into their previous understandings of, and narratives about, themselves, seeking a sense of narrative coherence.
With regard to previous scholarship on identity formation, Stets and Burke 16 distinguished between notions of group, role, and personal identity. In this context, although the "sick role" has been described, 32 as involving certain rights and responsibilities (e.g., to do everything possible to get better), genetics shapes identities at the level of not only broad social roles but also personal individual senses of self. Genetics may involve more subjective, and less socially agreed on self-conceptions. Genetics also poses particular challenges as it involves more inchoate and fine-grained states and categories. For instance, dilemmas arise concerning a mutation that has not yet caused disease. Or, a disease associated with a genetic marker may have been treated, but still recur.
The category of "being at risk" for a genetic disease, but being asymptomatic poses particular problems. With genetic disease, the "objective data" on which these subjective identities are based are themselves highly varied, falling across a spectrum, based on not only symptoms but also ranges of genotypes, phenotypes, and testing states (e.g., being at risk versus testing positive for a mutation). The objective correlates on which subjective identities may be based can be more fluid for genetics than for certain other kinds of diseases. Hence, although Armstrong et al. 26 suggested that genetic identities involved adjusting to "revealed" aspects of one's self, the data here highlight many other complexities involved-multiple processes and factors, and a range of genotypes and phenotypes that individuals interpret, apply, and incorporate with regard to themselves differently over time. Individuals vary in what aspects of a polymorphism they focus on and how-e.g., as meaning that they are "a mutant" or not. These data underscore the degrees to which the notion of not only "genetic identity" but also "illness identity" are highly complex and multifaceted, with previous authors often using each term to refer to differing phenomena.
Although certain elements of identity arise from biological "givens," these individuals then select and interpret these possible states subjectively, and construct personal meanings for themselves. Their identity appears to be neither wholly constructed (as some postmodern theorists might suggest) nor wholly biological (as a strictly biomedical model might advance), but rather an integrative process between these two approaches.
Importantly, these data also suggest that how individuals integrate genetic information into their identities can potentially shape coping, and decisions about testing, treatment, and disclosures of risk to family members and others. However, these implications of genetic identities have received little attention heretofore, highlighting needs for future research to explore these areas more fully. It is not clear, e.g., how often individuals see themselves negatively due to having a particular genetic marker, and the degree to which individuals who do so may be less likely to disclose their genetic test results to other at-risk family members.
Between these diseases, similarities and differences emerged, although overall, the similarities in themes and challenges outweighed the differences. Still, many who have a family history of BC, but have neither undergone genetic testing nor displayed symptoms, saw these states as constituting their identities less than did those similarly at risk (without symptoms or mutation) of HD or alpha, since the latter two disorders are more penetrant.
Although some previous scholars have approached these issues from theoretical points of view, this study provides empirical data that addresses many of these issues. For instance, Shiloh 25 mentions "identity" as a factor involved in patients' understandings of genetic risks, but these scholars tend not to define or describe it-e.g., of what exactly it consists, and what roles exactly it can play. Similarly, Walter and Emery 1 suggest that individuals develop a "personal sense of vulnerability" concerning risk, but these data highlight how complex these processes can be-shaping, and being shaped by, identity. Individuals choose what aspects of their genetic risk to focus on. Although Zeiler 21 has proposed several types and dimensions of genetic identity (e.g., qualitative, numerical and personal identity, and identity-over-time), the individuals here raise issues that are both similar and different. The aspects of identity about which these individuals are concerned at times differ from those on which scholars have often focused. For instance, these men and women are concerned about the stigma they might encounter, but not differences between nucleic versus mitochondrial DNA (a scientific distinction).
These individuals underline several other themes concerning identity that have received little attention, but that future research should explore further. For instance, previous theoretical work, while suggesting a multilayered notion of identity, has tended to focus on identity as fixed in time. In contrast, the individuals here illustrate how relationships between genetics and identity can be highly fluid, evolving over time. In addition, these individuals have all learned at one particular point that they are at genetic risk. Hence, their self-knowledge changed, even if their "genetic identity" remained unaltered. That is, they were genetically identical before and after learning of their risk, but their self-perception has metamorphosed. Hence, future scholarship on genetic identity should distinguish, too, between perceived versus actual genetic identity. These data shed light as well on how various multilayers of identity may in fact interrelate and affect each other. Not only can genetics shape personal identity, but personal identity can frame perceptions of genetic identity, as individuals choose which aspects of their genetics to include in their personal concepts of themselves, and how and to what degree. A genetic mutation, causing a disease, can profoundly alter one's identity on multiple layers.
Concerning distinctions made in previous literature between "individualistic" versus "social" conceptions of genetic identity, 22 the individuals here see genetics not as wholly individualistic, but rather as affecting them as well in familial and social contexts, and as having familial, and potentially broader social implications. To a certain degree, these views can thus counter commercial emphasis on "individualized" genetics, although concerns about the latter remain.
Previous scholarship has also questioned, but not answered at what point an identity may change, such that one is no longer oneself-e.g., at what point one becomes a different self. These interviewees grapple with this dilemma, too, posing quandaries of when, if ever, genetic information disrupts previous narratives. These data suggest that the answer may depend, in part, on the strength of previous narratives and the perceived penetrance, predictiveness, and lethality or severity of the newly discovered genetic marker. Frequently, these interviewees did not want to become a different self, but sensed that parts of themselves had nevertheless altered. These individuals suggest, too, a "will to wholeness"-a yearning for coherence-despite these multiple, shifting layers. Future research can address more fully where and what the boundaries are between these diverse strata.
No single definition of identity appears here invariably and universally applicable. Rather, these data suggest that individuals engage in a "process" of seeking to incorporate genetic risk into prior, and now evolving, senses of self. These individuals illustrate the intricacies and nuances of assessing what characteristics indeed constitute one, and how one decides the relative importance and inter-relationships of these, and comes to understand oneself. Tensions surface between different aspects of the definition of the term "identity"-between, e.g., views of oneself by others versus by oneself, characteristics of an individual versus an individual's perception of these characteristics, and degrees of determinism versus free will. Although certain characteristics of an individual may be more objectifiable (e.g., sex, age, or race), others are far less so. Individuals navigate between these alternative and at times competing conceptions, seeking to integrate them. Patients can embody different aspects of the term "identity," at times simultaneously.
These individuals tend not to arrive at clear, definitive answers, but rather, to reflect these tensions. These fluid, complex phenomena will be hard to quantify, but can be elucidated partly through narrative, as suggested here.
These findings shed light, too, on future uses and implications of other genetic tests-including, potentially, markers associated with ancestry and various behavioral traits. Individuals may similarly interpret such genetic information in widely differing ways, relying on their preexisting personal and/or cultural narratives in incorporating this information into their identities. Individuals may vary widely in what aspects of such information they focus on and how and to what degree they do so, reflecting uncertainties of how and to what extent one is in fact shaped by genetic versus other factors. Even decisions of which objective elements to focus on involve important subjective variables.
These data have important implications for professional and public education. Given the relative newness of genetic tests, many physicians still have limited experience or comfort with genetic testing. 1 Physicians, media, commercial marketers of genetic tests, and others often reify genetics, viewing markers as straightforward, with clear unequivocal meanings. However, these data emphasize the many challenges and ambiguities that persist concerning patients' understandings of genetics. Patients struggle to relate their experiences to commonly used terms such as "healthy," "sick," "diseased," and "disabled"-largely because of ambiguities in prognoses, penetrance, and etiologies. Possessing a polymorphism (i.e., "mutation") can also generate stigma that can impede integrating this genetic information into one's identity. It is vital that health care providers be aware of the multifacetedness and vagaries of these issues-of the fluid, protean nature of identity, and patients' struggles to establish satisfactory senses of self, and the ways these phenomena can affect patients' health decisions.
However, these findings pose challenges for providers. Physicians are generally trained to be directive, and to focus on positivistic, objectifiable data. In contrast, notions of identity are, by their very nature, subjective, involving individuals' deeply personal views of themselves and others. Genetic counselors are trained to be more nondirective, yet are in short supply in the United States and elsewhere. At the same time, genetic testing is increasing through both physicians and direct to consumer marketing of tests. Consequently, in upcoming years, more patients will confront and decide to undergo genetic testing, and hence face these issues of identity. Physicians will increasingly need to grapple with the subjective elements, and implications of these tests for individuals. Importantly, providers may benefit from ascertaining, and attending to, how genetic information affects a patient's identity, and how these selfviews can potentially affect health behaviors.
These data have critical implications, too, for future research. For instance, in addition to the areas mentioned earlier, in grappling with these issues, many terms falls short. Social scientists, philosophers, linguists, physicians, genetic counselors, and others should address this problem, to assist patients' understandings of these terms. Future research can investigate in further detail the effects of such words in patients' identity and health decisions-e.g., how physicians and other health care providers perceive and use this vocabulary (e.g., "predisposition," "sick") in communicating with patients. Studies can also probe whether new terms (e.g., incorporating more qualifiers, perhaps along the lines of "healthy alpha") may help patients understand and cope with these quandaries and uncertainties more effectively. Further research can explore more fully, too, how and why patients may alter their identities over time-an area to which social science research in general appears to have given relatively less attention.
These data may have a few potential limitations. For example, we interviewed participants at only one point. But they discussed their experiences over time. Future studies can also investigate these themes further over time.
In sum, these data illustrate several critical issues concerning genetic identity, heightened appreciation of which can potentially enhance clinical care, and education of patients, providers and the broader public, and can help advance research in these areas.
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